In many instances antiepileptic drug (AED) treatment of epilepsy patients is sustained for a long time and is even a lifelong therapy. Chronic drug treatment naturally means the potential burden of adverse effects. The prognosis to remain seizure-free is good after a first seizure even without AEDs. Therefore one has to consider the possibility that freedom from seizures when AED treatment has been initiated after the first seizure may not in fact be the result of the AED treatment. On the other hand seizure-free patients without severe side effects most probably will not consider discontinuing AEDs. Therefore in these cases it will not be possible to discover whether AEDs are really necessary to maintain freedom from seizures. Furthermore it has been shown that the long-term prognosis is independent of whether AED treatment started after the first or a following seizure.
Introduction
Most epilepsies are chronic conditions that require sustained treatment. Antiepileptic drug (AED) therapy is the gold standard of epilepsy treatment. One has to consider that in many instances AED therapy will continue for a long time after its primary initiation. Therefore we have a great responsibility in each individual case if we advise starting AED treatment since many of our patients will then face a sustained and often life-long chronic drug treatment with all its potential safety hazards and health burdens.
Therefore it is crucial to judge the necessity to initiate chronic AED treatment as cautiously as possible, especially if only one unequivocal epileptic seizure has occurred. This paper comprises the arguments against premature therapy.
Clinical example and basic thoughts
A 53-year old independent craftsman had his very first paroxysmal loss of consciousness at work at a construction site. Eye witnesses clearly describe a bilateral convulsive epileptic seizure. Our diagnostic work-up including physical examination, EEG, MRI and lab investigations does not reveal any pathological findings. Neither sleep deprivation nor alcohol or drug intake was reported. Another seizure will ruin this person. Should we proceed with AED (antiepileptic drug) treatment or not?
In many cases like this the rapid initiation of AED treatment may appear reasonable and even mandatory. Indeed I wanted to prevent a second seizure at all costs and started him on levetiracetam. However, to follow this strategy in every case would be certainly wrong. To advocate the initiation of AED treatment after a first seizure in every instance is much too general and simplistic since it does not consider the complexity and variety of epileptic seizures and syndromes.
In general we certainly intend to achieve sustained freedom from seizures in our patients without unacceptable adverse effects from our therapeutic regimen [1, 2] . If we avoid AED treatment the elevated risk of seizure relapses would be a potential adverse effect of this strategy. On the other hand, if we initiate AED treatment prematurely and continue this treatment for years, drug-induced acute and chronic side effects would be potentially accepted. In every single case we have to carefully weigh up the potential pros and cons of either avoidance or initiation of AEDs. Even if we do not consider the complexity of the underlying pathology, this general thought exemplifies that a global recommendation to treat or not to treat after a first seizure is not helpful.
Still, some more arguments against the initiation of AEDs after the first seizure should be added.
Spontaneous course of epileptic syndromes
The better the prognosis of an epileptic syndrome is, more easily the crucial treatment goal of sustained freedom of seizures Contents lists available at ScienceDirect Seizure j o u r n a l h o m e p a g e : w w w . e l s e v i e r . c o m / l o c a t e / y s e i z will be achieved, even without chronic AED therapy. Someepileptic syndromes have such a benign spontaneous course that one should consider carefully in the individual case if the initiation of AED treatment is necessary. Examples of such benign epilepsy syndromes in childhood comprise benign focal neonatal epilepsy, rolandic epilepsy with centrotemporal spikes, Panayiotopoulos syndrome or benign frontal lobe epilepsy with terror fits [1] .
Epileptic syndromes that require causal and not AED therapy
In some instances it may be essential to consider causal therapies that do not require AED treatment in order to achieve sustained freedom from seizures. Examples of such conditions are pyridoxine and pyridoxalphosphate-dependent epilepsies [3] or glucose transporter deficiency syndromes that may require ketogenic diet more than appropriate AED treatment [4, 5] .
Acute symptomatic seizures and AED therapy
Acute symptomatic seizures, i.e., seizures occurring in close temporal relationship with CBS insults such as stroke usually do not require the initiation of chronic AED treatment or only until recovery or stabilization of the insult is achieved [6] . However, in some instances the incident of structural brain damage due to stroke, trauma, brain tumours, infections or dementia may require special considerations concerning the indication of a long-term AED treatment, especially after a first unprovoked seizure [7] .
6. Factors that should be considered prior to the initiation of AED therapy. How often is seemingly successful AED treatment (rapid and sustained seizure freedom) discontinued?
Prior to the initiation of AED treatment one should carefully reflect the significant consequences of such a step. More than half of all patients who undergo AED treatment will face a life-long therapy [8] , even and especially if seizure freedom is achieved easily and rapidly. If sustained freedom of seizure has been gained most patients refuse to reduce or discontinue their AEDs even in case of adverse effects because they fear seizure relapses [2] . Seizure freedom may be the result of successful AED therapy. However, this is not necessarily true in every case. In some instances the favourable outcome may be the result of a benign individual course that would also have been achieved with less or no AEDs. In such cases AED therapy would be only seemingly successful and finally needless.
In a large long-term survey of our patients we could also show that even in children who had been diagnosed as suffering from a drug-resistant epilepsy syndrome at discharge after a hospital stay at our centre, one fourth finally had a sustained remission with seizure freedom 20 years later [9] . Who would be courageous enough to discontinue AEDs in such cases even if there might be a realistic chance that some of these patients probably do not require any AEDs anymore or even never required them? Would we discontinue AEDs even in cases of a good syndromatic prognosis in adult patients? In Germany in such instances it is mandatory that patients are banned from driving a car for three months. In many cases this single point is enough to make the patients decide not to discontinue. On the other hand, we know cases of patients who discontinued their AEDs in spite of an unfavourable syndromatic prognosis, and against our advice, and finally were correct because they remained seizure-free. Finally there is a lot of evidence for the hypothesis that many seizure-free patients would probably not need AEDs anymore but still continue with them. It is realistic that many patients who would already be treated after their first seizure will belong to this group years and decades later.
Factors that are indicative for the initiation of AED therapy after a first seizure
Arguments for the early initiation of AED therapy even after a first seizure are as follows:
A high syndrome-dependent risk of seizure relapses if AEDs are not started (such as juvenile myoclonic epilepsy), A good prognosis under AED treatment (again such as juvenile myoclonic epilepsy), Limited chance of adopting lifestyle changes according to the requirements of the underlying disease (i.e., in epilepsy syndromes with markedly increased probability of seizures due to sleep deprivation and/or alcohol consumption), A first seizure with loss of consciousness, Abnormal EEG findings with epileptiform discharges, Abnormal MRI findings indicative for the hypothesis of an underlying epilepsy syndrome or epileptic pathophysiology, Adult age, A high personal risk in case of seizure relapses due to casual habits or professional circumstances (such as the craftsman mentioned above) [2] .
Still in these cases, and especially considering the last factor mentioned, the initiation of AED therapy reflects more the need of the therapist to help somehow as soon and as effectively as possible than study-proven evidence.
The biographical situation of the patient plays a crucial role for the therapeutic decision. It may happen that patients with several but less impairing seizures will accept these seizures more than potential acute or long-term side effects of AEDs. For instance, one may consider avoiding AED treatment in elderly patients who already have a massive drug load due to other co-morbidities prior to the onset of epileptic seizures, if those seizures are not severe and do not increase the risk of falls or injuries [2] .
The patient's perspective
Finally one should not forget the patient's perspective, which has to be a crucial argument in favour of or against the initiation of AED treatment after a first seizure or later. The social, psychological and emotional profile of the patient will finally contribute to and influence the final decision as to how to proceed [6] . Some patients will refuse treatment even in spite of prognostically unfavourable circumstances, whereas others will ask for any possible action in order to avoid further seizures. These patients will favour initiating AED treatment even if the risk of recurring seizures is minor.
The ultimate argument against treatment after a first seizure
Finally it is crucial to remember that convincing advantages of the early initiation of AED treatment after a first seizure for the long-term prognosis of patients with epileptic seizures are not reported by the literature. It may be true that the risk of a second seizure is significantly reduced by AED treatment after the first seizure for an observation period of 24 months [9] [10] [11] . However, in the long-term the impact of the early treatment is negligible [12] [13] [14] . Therefore it is permissible in many cases to favour a more patient attitude, even more so if the first seizure definitely was the first and a single event.
